The prospect in opening the arctic trade transportation route on a year-round basis offers vast opportunity of exploring untapped resources and shortened navigational routes. In addition, the environment's remoteness and lack of technical experiences remains a big challenge for the maritime industry. With this, engine designers and makers are continually investigating, specifically optimizing propulsion shafting system design, to meet the environmental and technical challenges of the region.
there is a need to address and meet the demands of current requirements through continuous updates (5) .
Propulsion shafting system is a complex structure considering the different loads and torque it is made to withstand. As such, much importance is given on strength, vibration, alignment and sag & gap component of the propulsion shafting system during the design stage (6) . Further, each propulsion shafting design will exhibit distinct characteristics. With the continual development of ice class vessels, not only is the hydrodynamic load is being considered but also the load brought about by the ice-propeller interaction wherein their variation is significant (7) . Under the LR Rules, it has identified the conditions and loading to achieve a satisfactory understanding of the characteristics of the shafting design (8) . In addition, the interaction between the propeller and ice, i.e. ice milling and ice impact, results in higher load and exciting torque along the propulsion shafting system (9) . On the other hand, torque, together with power and the rotational speed of the propulsion shaft, is a dominating load and can exhibit the dynamic characteristics of the engine (10~13) . This torque will either be static or dynamic in nature and this harmonic torque will manifest as torsional vibrations (14) . Furthermore, classification rules on shafting diameter, being a factor in torque load, was said to have had neglected the alternating load and should be treated as a guide only (15) .
Propeller Load, Forces and Excitation Torque
The International Association of Classification In addition to this, state rules such as Finnish- (16) . (17) .
IACS have defined the forces acting on the propeller blade during the propeller-ice interaction.
The forces are namely, Fb, being the force bend- 
where in D limit is definedas 
being the D limit given also as
Likewise, KR also set the design loads on propulsion shafting system for Polar class vessels. 
when    ⋯   
to influence the overall dynamical characteristic of the propulsion shafting: ice load, prime mover, and system's flexibility.
Mainly, ice factor will consider the load on the propeller brought about by the ice-propeller interaction. This includes the milling and impact loading as well as the ice strength index.
Secondly, the prime mover factor is influenced by the main excitation source of the system. Lastly, the system's flexibility variable will consider the propulsion shafting design. Rigid system, diesel engine -flexible coupling and motor -flexible coupling arrangement dictates the value for this factor. Exponential values are assumed as:  = 2 ;  = 1 and = 0.2.
Analysis on Propeller Slippage Accident
Due to the limited availability of actual data for ice class propulsion shafting dynamic characteristics, this paper is supplemented with a propeller slippage accident. Figure 1 is MV Ricsun, a 138,500 DWT bulk carrier, which experienced a loss in propulsion during maneuvering. Initial facts from this accident stated that the engine was operated normally but the propeller did not response. Sea condition during the accident was figured at -2 ℃ sea water temperature forces and presumed to be larger than designed contacting forces. Hence, with the whole scenario combined, it is presumed to be analogous with an ice class vessel design and environment. Table 4 details the propulsion shafting system specification for MV Ricsun. Figures 7~10 illustrates the torsional stresses response of the propulsion shafting system during crash astern condition. Facts have shown that during the astern condition, the reverse force tends to pull the propeller outwards from the shaft (16) .
Figures 7 and 8 is the propulsion shafting dynamic response of a 6S70MC engine with an 18,660 kW × 91 rpm diesel engine. The passing time at dominant stresses is around 15 seconds(2565~2580 secs) being at the first node 6th order. Figure 9 and 10, on the other hand, is the propulsion shafting dynamic response of a 7S50MC engine with power rating at 11,620 kW × 127 rpm. Passing time at the dominant stresses is around 3 secs(477~480 secs) being the critical speed at the first node 7th order while the normal operation range is on the first node 4th order at 495 secs~498 sec(3 secs).
Hence from these data, the torsional stresses and the passing time can be said to be dependent of the power, speed and design of the propulsion shafting system. In relation to MV Ricsun, the 
Result of Case Study
This paper presented some contributing factors in the estimation of propulsion shafting system propeller load excitation calculation for Ice class vessels. Correlating these factors in MV Ricsun scenario, it was estimated that the torsional load at resonance peak during astern condition is about 44 Nmm while the factor of safety was given at 56 N/mm 2 for MCR. The values imply that smaller external load is needed to exceed the factor of safety value. Further, MV Ricsun data was simulated as an ice class PC 7 in the calculation of the maximum torque on the propeller using the IACS rule and Eq. 14. The value for the coefficient in Eq. 14 is 16. Figure 11 graphs the value of this calculation. IACS value for the propeller load at resonance peak is 2,132 kNm while at MCR is calculated as 2,701 kNm. On the other hand, the values using Eq. 14 was found to be 2,411 kNm at resonance peak and 2,701 kNm at MCR. The values of the proposed propeller load calculation yielded a 12~15 % margin compared to the IACS Rule. This higher margin is seen to 
Conclusions

